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(57) ABSTRACT 
A component-embedded resin Substrate includes a plurality 
of embedded components arranged as embedded in a resin 
structure. The plurality of embedded components include a 
first embedded component and a second embedded compo 
nent. When viewed in a direction of the lamination, a first 
distance from the first embedded component to the closest 
end Surface is shorter than a second distance from the second 
embedded component to the closest end Surface. A first pro 
jection area calculated by multiplying a length along the end 
Surface when the first embedded component is projected on 
the closest end surface to the first embedded component by a 
thickness of the first embedded component is smaller than a 
second projection area calculated by multiplying a length 
along the end Surface when the second embedded component 
is projected on the closest end Surface to the second embed 
ded component by a thickness of the second embedded com 
ponent. 
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FIG.4 D 
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FIG.11 
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1. 

COMPONENT-EMBEDDED RESN 
SUBSTRATE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a component-embedded 

resin Substrate. 
2. Description of the Related Art 
FIG. 23 shows one example of a component-embedded 

resin Substrate based on the conventional art. In this example, 
in the inside of a component-embedded resin substrate 901, a 
resin layer 2 serving as an insulating layer Surrounds an outer 
periphery of an embedded component 3. Component-embed 
ded resin substrate 901 contains a plurality of via conductors 
6 and a plurality of conductor patterns 7. As shown in FIG. 24, 
embedded component 3 is substantially in a parallelepiped 
shape and has electrodes 3a, 3b at respective opposing end 
portions. As shown in FIG. 23, via conductors 6n are con 
nected to electrodes 3a, 3b of embedded component 3, 
respectively. 

Japanese Patent Laying-Open No. 2006-73763 (PTD 1) 
describes one example of a method of manufacturing a com 
ponent-embedded resin substrate based on the conventional 
art. According to the invention described in PTD 1, a resin 
film in which a through hole for insertion of a chip-like 
embedded component is formed is stacked, and an embedded 
component is inserted in a recess portion formed by a series of 
through holes. Six protrusions are formed on an inner Surface 
of this recess portion, and a distance Wit between tip ends of 
the protrusions opposed to each other is set to be smaller than 
an outer dimension W2 of the embedded component. In 
inserting an embedded component in a recess portion, the 
embedded component is pressed in while tip ends of these 
protrusions are collapsed. According to the invention 
described in PTD1, after the embedded component is pressed 
in the recess portion, a provisional adhesion step is performed 
and thereafter the step of applying pressure to this stack is 
further performed while the stack is heated. Thus, the resin 
films are press-bonded, and consequently, a multi-layered 
substrate is obtained. 
PTD 1: Japanese Patent Laying-Open No. 2006-73763 

BRIEF SUMMARY OF THE INVENTION 

Though protrusions are provided on the inner surface of the 
recess portion for accommodating an embedded component 
in PTD 1, regardless of the presence or absence of such 
protrusions, in order to reliably arrange an embedded com 
ponent in the recess portion, the recess portion is usually 
provided to have a Sufficient size larger than an outer geom 
etry of the embedded component. FIGS. 25 and 26 show in a 
cross-sectional view and in a plan view respectively, a state 
that an embedded component is arranged in Such a recess 
portion. Embedded component 3 is arranged in the recess 
portion. Since the recess portion is greater than embedded 
component 3, a gap 9 is created to Surround the outer periph 
ery of embedded component 3. 
By performing the step of applying pressure to the stack 

while the Stack is heated, that is, the press-bonding step, a 
phenomenon called “resin flow” or “resin flux' takes place in 
the stack, which means that a resin which is a material for a 
resin sheet deforms under the influence of externally applied 
pressure and it flows in the inside of the stack. It is expected 
that, owing to this resin flow, the resin flows into the gap and 
the gap is completely filled with the resin. 
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2 
If the number of components to be embedded in a compo 

nent-embedded resin Substrate increases, however, depend 
ing on a position of arrangement, an amount of resin which 
flows in is short and a gap may not sufficiently be filled. 

Then, an object of the present invention is to provide a 
component-embedded resin Substrate in which a gap around 
an embedded component can Sufficiently be filled in a press 
bonding step and reliability of connection between the 
embedded component and a resin layer can be improved. 

In order to achieve the object above, a component-embed 
ded resin Substrate based on the present invention includes a 
resin structure including a plurality of laminated resin layers 
and having an end Surface Surrounding an outer periphery of 
the resin layers and a plurality of embedded components 
arranged as embedded in the resin structure. The plurality of 
embedded components include a first embedded component 
and a second embedded component. When viewed in a direc 
tion of the lamination, a first distance which is a distance from 
the first embedded component to a portion of the end surface 
closest to the first embedded component is shorter than a 
second distance which is a distance from the second embed 
ded component to a portion of the end Surface closest to the 
second embedded component. A first projection area calcu 
lated by multiplying a length of the first embedded compo 
nent along the end Surface when the first embedded compo 
nent is projected on a portion of the end Surface closest to the 
first embedded component when viewed in the direction of 
the lamination by a thickness of the first embedded compo 
nent is Smaller than a second projection area calculated by 
multiplying a length of the second embedded component 
along the end Surface when the second embedded component 
is projected on a portion of the end surface closest to the 
second embedded component when viewed in the direction of 
the lamination by a thickness of the second embedded com 
ponent. 

According to the present invention, since a first embedded 
component which appears to have a smaller area when viewed 
from an end Surface is arranged at a position closer to the end 
Surface and a second embedded component which appears to 
have a larger area when viewed from the end surface is 
arranged at a position far from the end Surface. Such a situa 
tion that an amount of resin which flows in a gap is short and 
the gap is not sufficiently filled less likely occurs, and a 
component-embedded resin Substrate in which a gap around 
an embedded component can Sufficiently be filled in a press 
bonding step and reliability of connection between the 
embedded component and a resin layer can be improved can 
be obtained. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

FIG. 1 is a perspective view of a component-embedded 
resin substrate in a first embodiment based on the present 
invention. 

FIG. 2 is a perspective plan view of the component-embed 
ded resin substrate in the first embodiment based on the 
present invention. 

FIG. 3 is a diagram illustrating a manner of resin flow 
around an embedded component arranged at a position close 
to an end Surface. 

FIG. 4 is a first illustrative diagram showing a relation 
between an embedded component and a projection length. 

FIG. 5 is a second illustrative diagram showing a relation 
between an embedded component and a projection length. 

FIG. 6 is a third illustrative diagram showing a relation 
between an embedded component and a projection length. 



US 9,241409 B2 
3 

FIG. 7 is a perspective plan view of a component-embed 
ded resin substrate in a second embodiment based on the 
present invention. 

FIG. 8 is a perspective plan view of a specific example of a 
component-embedded resin substrate in a third embodiment 
based on the present invention. 

FIG. 9 is an illustrative diagram of displacement caused 
between a reference embedded component and another 
embedded component. 

FIG. 10 is an illustrative diagram of displacement of an 
electrode of the embedded component. 

FIG. 11 is a flowchart of a method of manufacturing a 
component-embedded resin substrate based on the present 
invention. 

FIG.12 is a diagram illustrating a first step of the method of 
manufacturing a component-embedded resin substrate based 
on the present invention. 

FIG. 13 is a diagram illustrating a second step of the 
method of manufacturing a component-embedded resin sub 
strate based on the present invention. 

FIG. 14 is a diagram illustrating a third step of the method 
of manufacturing a component-embedded resin substrate 
based on the present invention. 

FIG.15 is a diagram illustrating a fourth step of the method 
of manufacturing a component-embedded resin substrate 
based on the present invention. 

FIG. 16 is a diagram illustrating a fifth step of the method 
of manufacturing a component-embedded resin substrate 
based on the present invention. 

FIG. 17 is a diagram illustrating a sixth step of the method 
of manufacturing a component-embedded resin substrate 
based on the present invention. 

FIG. 18 is a diagram illustrating a seventh step of the 
method of manufacturing a component-embedded resin sub 
strate based on the present invention. 

FIG. 19 is a diagram illustrating an eighth step of the 
method of manufacturing a component-embedded resin sub 
strate based on the present invention. 

FIG.20 is a diagram illustrating a ninth step of the method 
of manufacturing a component-embedded resin substrate 
based on the present invention. 

FIG.21 is a diagram illustrating a tenth step of the method 
of manufacturing a component-embedded resin substrate 
based on the present invention. 

FIG. 22 is a cross-sectional view of a component-embed 
ded resin substrate obtained with the method of manufactur 
ing a component-embedded resin substrate based on the 
present invention. 

FIG. 23 is a cross-sectional view of a component-embed 
ded resin substrate based on the conventional art. 

FIG. 24 is a perspective view of an embedded component 
based on the conventional art. 

FIG. 25 is a cross-sectional view in a state that an embed 
ded component is arranged in a recess portion formed in a 
Stack of resin layers in an intermediate stage of manufacturing 
a component-embedded resin substrate based on the conven 
tional art. 

FIG. 26 is a plan view in a state that the embedded com 
ponent is arranged in the recess portion formed in the stack of 
resin layers in the intermediate stage of manufacturing a 
component-embedded resin substrate based on the conven 
tional art. 

DETAILED DESCRIPTION OF THE INVENTION 

(First Embodiment) 
A component-embedded resin substrate in a first embodi 

ment based on the present invention will be described with 
reference to FIGS. 1 and 2. Since embedded component 3 is 
hidden in a resin structure 1 in FIG. 1, any embedded com 
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4 
ponent 3 is drawn with a dashed line. Though resin structure 
1 may have already been integrated, it originally includes a 
plurality of laminated resin layers. FIG. 2 shows a compo 
nent-embedded resin substrate 101 as seen through in a direc 
tion of the lamination for description of positional relation of 
embedded components 3. Therefore, in FIG. 2, embedded 
component 3 hidden in resin structure 1 is drawn with a solid 
line. FIGS. 1 and 2 do not show a conductor patternand a via 
conductor arranged on a surface or in the inside of resin 
structure 1, which is also the case with a perspective plan view 
below. 
As shown in FIG. 1, component-embedded resin substrate 

101 in the present embodiment includes resin structure 1 
including a plurality of laminated resin layers and having an 
end surface 5 surrounding an outer periphery of the resin 
layers and a plurality of embedded components 3 arranged as 
embedded in resin structure 1. As shown in FIG. 2, the plu 
rality of embedded components 3 include a first embedded 
component 31 and a second embedded component 32. When 
viewed in a direction of the lamination, a first distance D1 
which is a distance from first embedded component 31 to end 
surface 5 closest to first embedded component 31 is shorter 
than a second distance D2 which is a distance from second 
embedded component 32 to end surface 5 closest to second 
embedded component 32. 
A length along end surface 5 when first embedded compo 

nent 31 is projected on end surface 5 closest to first embedded 
component 31 when viewed in the direction of the lamination 
is defined as a first projection length L1 and a thickness of first 
embedded component 31 is defined as T1. A product calcu 
lated by multiplying first projection length L1 by thickness T1 
is defined as a first projection area S1. On the other hand, a 
length along end surface 5 when second embedded compo 
nent 32 is projected on end surface 5 closest to second embed 
ded component 32 when viewed in the direction of the lami 
nation is defined as a second projection length L2 and a 
thickness of second embedded component 32 is defined as 
T2. A product calculated by multiplying second projection 
length L2 by thickness T2 is defined as a second projection 
area S2. First projection area S1 is smaller than second pro 
jection area S2. 

In other words, it can be said in component-embedded 
resin substrate 101 in the present embodiment that an embed 
ded component which appears to have a smaller area when 
Viewed from end surface 5 is arranged at a position close to 
end surface 5, that is, on an “outer side', and an embedded 
component which appears to have a larger area when viewed 
from end surface 5 is arranged at a position far from end 
surface 5, that is on an “inner side'. 

It is noted that FIG. 2 shows the projection of an embedded 
component on a closest end surface with a bold line. First 
projection length L1 and second projection length L2 each 
correspond to a length of the bold line. 
At a site on the inner side of the component-embedded 

resin substrate, there is sufficient resin therearound, and 
hence a gap is likely to be filled with resin flow during press 
bonding, whereas at a site on the outer side of the component 
embedded resin substrate, an amount of resin therearound is 
limited. Therefore, such a situation that, even when resin flow 
occurs at the time of press-bonding, an amount of resin which 
flows into the gap is short and the gap is not filled more likely 
occurs. In particular, in a case of an embedded component of 
which area appears to be larger when viewed from the end 
surface, as shown in FIG. 3, a distance by which the resin 
should go around is long and such a situation that a gap is not 
sufficiently filled more likely occurs. According to the present 
embodiment, however, since first embedded component 31 
which is an embedded component which appears to have a 
Smaller area when viewed from the end surface is arranged at 
a position close to the end surface and second embedded 
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component 32 which is an embedded component which 
appears to have a larger area when viewed from the end 
Surface is arranged at a position far from the end Surface. Such 
a situation that an amount of resin which flows into the gap is 
in short and the gap is not sufficiently filled less likely occurs. 
Namely, it is possible to provide a component-embedded 
resin Substrate in which a gap around an embedded compo 
nent can sufficiently be filled in the press-bonding step. Since 
a gap in the Surrounding can Sufficiently be filled in the 
present embodiment, the reliability of connection between an 
embedded component and a resin layer can be improved. 
Thus, the Suppression of the peel-off of a resin around an 
embedded component is also expected. 

In addition, for ensuring the reliability, a concept of a 
“projection length” will be described. An embedded compo 
nent may be arranged in Such a position that no side is in 
parallel to the closest end Surface. In that case, as shown in 
FIG. 4, a length of a shaded portion obtained by projecting 
embedded component 3 perpendicularly on end surface 5 is 
defined as a projection length L. For example, even though 
embedded component 3 has an elongated shape, depending 
on positional relation with end Surface 5, projection length L 
may be short as shown in FIG. 5. 

Furthermore, description has been given so far on the 
premise that an embedded component is in a rectangular 
shape, however, in considering the present invention, the 
embedded component is not limited to a rectangular shape. 
An embedded component may be in any shape. For example, 
even though embedded component 3 has an irregular shape as 
shown in FIG. 6, length L at the time of the projection on 
closest end surface 5 should only be considered. 
As shown in FIGS. 4 to 6, a distance D to the end surface 

means a distance from a point closest to the end Surface of an 
outer geometry of the embedded component to the end Sur 
face. 

(Second Embodiment) 
Though description has been given in the first embodiment 

with attention being paid to two embedded components, 
description will be given in a second embodiment based on 
the present invention with attention being paid to three 
embedded components. 
As shown in FIG. 7, a component-embedded resin sub 

strate 102 in the present embodiment satisfies a condition as 
described in the first embodiment, and further additionally 
satisfies a condition below. Namely, in component-embedded 
resin substrate 102, a plurality of embedded components 3 
include a third embedded component 33. A third distance D3 
which is a distance from third embedded component 33 to end 
surface 5 closest to third embedded component 33 when 
viewed in the direction of the lamination is longer than second 
distance D2. A length along end surface 5 when third embed 
ded component 33 is projected on end surface 5 closest to 
third embedded component 33 when viewed in the direction 
of the lamination is defined as a third projection length L3 and 
a thickness of third embedded component 33 is defined as T3. 
A product calculated by multiplying third projection length 
L3 by thickness T3 is defined as a third projection area S3. 
Third projection area S3 is larger than second projection area 
S2. 

In other words, it can be said in component-embedded 
resin substrate 102 in the present embodiment that an embed 
ded component which appears to have a smaller area when 
viewed from end Surface 5 is arranged at a position closer to 
end surface 5, that is on the “outer side', and an embedded 
component which appears to have a larger area when viewed 
from end surface 5 is arranged at a position farther from end 
surface 5, that is on the “inner side'. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
In the present embodiment, regarding the plurality of 

embedded components 3, since the embedded components 
are arranged in accordance with the rules described above 
depending on how large an area is when viewed from the 
closest end Surface. Such a situation that an amount of resin 
which flows into a gap is short and the gap is not sufficiently 
filled less likely occurs. Namely, it is possible to provide a 
component-embedded resin Substrate in which a gap around 
an embedded component in the press-bonding step can Suffi 
ciently be filled. 

(Third Embodiment) 
A component-embedded resin substrate in a third embodi 

ment based on the present invention will be described with 
reference to FIG.8. A component-embedded resin substrate 
103 in the present embodiment includes the features in the 
first embodiment. In addition, in component-embedded resin 
substrate 103, each of the plurality of embedded components 
3 has a rectangular outer geometry when viewed in the direc 
tion of the lamination and has a rectangular electrode with a 
longside 41 and a short side 42 so as to overlap with a line of 
the rectangular outer geometry at an end portion of the rect 
angle when viewed in the direction of the lamination. When 
any one embedded component 3 arbitrarily selected from the 
plurality of embedded components 3 is defined as a reference 
embedded component 36, another embedded component 37 
closest to reference embedded component 36 is arranged at 
such a position that at least a part of embedded component 37 
is included in a region lying between two straight lines 46, 47 
drawn perpendicularly to short side 42 outward from refer 
ence embedded component 36, from opposing ends of a side 
of reference embedded component 36 overlapping with short 
side 42 of the electrode. 

In a case that an embedded component has an electrode 
which appears to be rectangular when viewed in the direction 
of the lamination, the embedded component is displaced by 
the resin flow caused around this embedded component dur 
ing the press-bonding, and consequently, there is a concern 
about the displacement of a position of the electrode and the 
resulting defective contact of the electrode. In particular, 
when certain embedded component 3 is defined as reference 
embedded component 36 as shown in FIG. 9, at a location 
where reference embedded component 36 is proximate to 
another embedded component 37, reference embedded com 
ponent 36 tends to be displaced in an orientation 90 toward 
another embedded component 37. As shown in FIG. 10, when 
an electrode 3e provided in embedded component 3 is in a 
rectangular shape when viewed in the direction of the lami 
nation, electrode 3e has a wide allowable range for the dis 
placement along a direction 91 in parallel to long side 41, 
whereas it has a narrow allowable range for the displacement 
along a direction 92 in parallel to short side 42. This is 
because a connection electrode in a shape corresponding to a 
shape of electrode 3e provided in embedded component 3 is 
formed on a surface in contact with embedded component 3 
by a conductor pattern or a via conductor and connected to 
electrode 3e. When electrode 3e has a rectangular shape when 
viewed in the direction of the lamination, normally, the con 
nection electrode is also similarly in a rectangular shape when 
viewed in the direction of the lamination. 

In the present embodiment, however, another embedded 
component 37 closest to reference embedded component 36 
is arranged at Such a position that at least a part of another 
embedded component 37 is included in a region lying 
between two straight lines 46, 47 drawn perpendicularly to 
short side 42 outward from reference embedded component 
36, from opposing ends of a side of reference embedded 
component 36 overlapping with short side 42 of electrode 3e 
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of reference embedded component 36. Therefore, even 
though a component is displaced due to resin flow, a direction 
of displacement tends to be a direction in parallel to a long 
side and it can be said as arrangement resistant to displace 
ment of components. 

(Manufacturing Method) 
A method of manufacturing a component-embedded resin 

substrate based on the present invention will be described in 
detail with reference to the drawings. FIG. 11 shows a flow 
chart of this method of manufacturing a component-embed 
ded resin substrate. 

Initially, as a step S1, a resin sheet with conductor foil 12 as 
shown in FIG. 12 is prepared. Resin sheet with conductor foil 
12 is a sheet having such a structure that a conductor foil 17 is 
attached to one surface of resin layer 2. Resin layer 2 is 
composed, for example, of LCP (liquid crystal polymer) 
which is a thermoplastic resin. In addition to LCP materials 
for resin layer 2 may include PEEK (polyether ether ketone), 
PEI (polyether imide), PPS (polyphenylene sulfide), PI (poly 
imide), and the like. Conductor foil 17 is a foil having a 
thickness of 18 Lum and composed, for example, of Cu. It is 
noted that, other than Cu, materials for conductor foil 17 may 
include Ag, Al, SUS, Ni, Au, and alloys of two or more 
different metals selected from these metals. Though conduc 
tor foil 17 has a thickness of 18 um in the present embodi 
ment, conductor foil 17 may have a thickness approximately 
from at least 3 um to at most 40 um. Conductor foil 17 should 
only have Such a thickness that is capable of forming a circuit. 

“Preparing a plurality of resin sheets” in step S1 means 
preparing a plurality of resin sheets with conductor foil 12, or 
preparing a resin sheet 12 with a single conductor foil that 
should subsequently be cut individually into a plurality of 
resin sheets. 

Then, as shown in FIG. 13, a via hole 11 is formed to 
penetrate resin layer 2, by irradiating a surface on the resin 
layer 2 side of resin sheet with conductor foil 12 with carbon 
dioxide laser beams. Though via hole 11 penetrates resin 
layer 2, it does not penetrate conductor foil 17. Thereafter, 
smear (not shown) in via hole 11 is removed. Though carbon 
dioxide laser beams have been used for forming via hole 11 
here, laser beams of other types may be used. Alternatively, in 
order to form via hole 11, a method other than irradiation with 
laser beams may be adopted. 

Then, as shown in FIG. 14, a resist pattern 13 correspond 
ing to a desired circuit pattern is printed on a Surface of 
conductor foil 17 of resin sheet with conductor foil 12, with 
Such a method as screen printing. 

Then, etching is performed with resist pattern 13 serving as 
a mask, and a portion of conductor foil 17 not covered with 
resist pattern 13 is removed as shown in FIG. 15. A portion of 
conductor foil 17 which remained after this etching is referred 
to as “conductor pattern 7”. Thereafter, as shown in FIG. 16, 
resist pattern 13 is removed. Thus, desired conductor pattern 
7 is obtained on one surface of resin layer 2. 

Then, as shown in FIG. 17, via hole 11 is filled with a 
conductive paste by hole embedment with paste. Hole 
embedment with paste is carried out from a Surface on a lower 
side in FIG. 16. Though FIGS. 16 and 17 show via hole 11 in 
a position facing downward for the sake of convenience of 
illustration, actually, hole embedment with paste may suit 
ably be carried out at a different position. Though a conduc 
tive paste for filling may be composed mainly of silver as 
described above, it may be composed mainly, for example, of 
copper instead. This conductive paste preferably contains an 
appropriate amount of Such metal powders as forming an 
alloy layer between the conductive paste and a metal which is 
a material for conductor pattern 7 at a temperature for subse 
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8 
quent thermocompression of stacked resin layers (hereinafter 
referred to as a “thermocompression temperature'). Since 
this conductive paste contains copper, that is, Cu, as a main 
component for exhibiting conductivity, this conductive paste 
preferably contains at least one of Ag, Cu, and Ni and at least 
one of Sn, Bi, and Zn, in addition to the main component. Via 
conductor 6 is thus formed. 

Then, as a step S2, as shown in FIG. 18, a through hole 14 
having an area greater than a projection area of embedded 
component 3 is formed by punching resin layer 2. The plu 
rality of resin layers 2 to be laminated include those in which 
through hole 14 is formed and those in which no through hole 
14 is formed. Among the plurality of resin layers 2, in accor 
dance with design, through hole 14 is formed only in resin 
layers 2 in which through hole 14 is to be formed. Though 
FIG. 18 shows that four through holes 14 are formed by way 
of example, this is merely an example and the number of 
through holes 14 is not limited to four. 
As a step S3, as shown in FIG. 19, a plurality of resin layers 

2 are stacked to form a substrate. In a lowermost layer of the 
Substrate, resin layer 2 is arranged so that a Surface of resin 
layer 2 on which conductor pattern 7 is formed faces down 
ward so as to arrange conductor pattern 7 on the lower Surface 
of the substrate. Thus, conductor pattern 7 arranged on the 
lower surface of the substrate serves as an external electrode 
18. In the vicinity of the lower surface of the substrate, resin 
layer 2 in which no through hole 14 is formed is employed. 

After one resin layer 2 or two or more resin layers 2 in 
which no through hole 14 is formed is/are stacked, resin layer 
2 in which through hole 14 has been formed is stacked. In the 
example shown in FIG. 19, after two resin layers 2 in which 
no through hole 14 is formed are arranged, two resin layers 2 
in which through hole 14 has been formed are layered. With 
the combination of through holes 14 in two or more layers, a 
component accommodation portion 15 as a cavity is formed. 
It is noted that the number of resin layers 2 in which through 
hole 14 has been formed may be only one, depending on a size 
of embedded component 3. Component accommodation por 
tion 15 is a recess portion having such a depth that is capable 
of accommodating embedded component 3. 
As shown in FIG. 19, at the time point when resin layers 2 

are stacked Sufficiently to form component accommodation 
portion 15, provisional press-bonding is carried out at a tem 
perature lower than a thermocompression temperature. A 
temperature for provisional press-bonding is, for example, 
not lower than 150° C. and not higher than 200° C. By pro 
visional press-bonding, resin layers 2 stacked by this time 
point are connected and component accommodation portion 
15 is formed as a stable recess portion. 
As a step S4, as shown in FIG. 20, embedded component 3 

is arranged in component accommodation portion 15. In the 
example shown here, embedded component 3 is in a parallel 
epiped shape. Though embedded component 3 has electrodes 
3a, 3b at respective opposing ends in the longitudinal direc 
tion as shown in FIG. 24, a shape or a structure of embedded 
component 3 is not limited as such. 

Then, as shown in FIG. 21, resin layer 2 is further arranged 
on embedded component 3. This resin layer 2 does not have 
through hole 14. Conductor pattern 7 formed on resin layer 2 
located at an uppermost layer of the Substrate serves as an 
external electrode 19 for mounting other IC components or 
the like. In the example shown in FIG. 21, though one resin 
layer 2 is layered as compared with FIG.20, two or more resin 
layers may be layered, without being limited to one layer. 

Then, as a step S5, this stack is fully press-bonded. In the 
step of full press-bonding, the stack already provisionally 
press-bonded and resin layer 2 stacked after provisional 
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press-bonding are together Subjected to thermocompression 
in their entirety. A temperature for full press-bonding is, for 
example, not lower than 250° C. and not higher than 300° C. 
The “thermocompression temperature' described above 
means this temperature of full press-bonding. With full press 
bonding, resin layers 2 adjacent in a direction of thickness 
adhere to each other and an integrated insulating base mate 
rial is formed. In a case that a thermoplastic resin is employed 
as a material for resin layer 2, a material for resin layer 2 is 
softened and fluidized through thermocompression. There 
fore, gap 9 is filled with a fluidized material for resin layer 2 
therearound. After full press-bonding is completed, the 
respective surfaces of external electrodes 18, 19 formed on 
the upper Surface and the lower Surface of the component 
embedded resin substrate are preferably plated with Ni, Au, 
or the like. 

Component-embedded resin substrate 101 is thus obtained 
as shown in FIG. 22. Since FIG.22 is a cross-sectional view, 
it appears that four embedded components 3 are simply 
aligned. When viewed in a plan view, however, they are 
disposed in a positional relation as shown in FIG. 2. 

Component-embedded resin substrates 102,103 described 
in the embodiments so far can also be obtained with a similar 
manufacturing method. 

It should be noted that the above embodiments disclosed 
herein are illustrative and non-restrictive in every respect. The 
scope of the present invention is defined by the terms of the 
claims, rather than the description above, and is intended to 
include any modifications within the scope and meaning 
equivalent to the terms of the claims. 
The present invention can be made use of for a component 

embedded resin substrate. 
1 resin structure; 2 resin layer; 3 embedded component:3a, 

3b, 3e electrode; 5 end surface; 6, 6m via conductor; 7 con 
ductor pattern; 9 gap; 11 via hole; 12 resin sheet with con 
ductor foil; 13 resist pattern; 14 through hole; 15 component 
accommodation portion; 17 conductor foil; 18, 19 external 
electrode; 31 first embedded component; 32 second embed 
ded component; 33 third embedded component; 36 reference 
embedded component; 37 another embedded component; 41 
long side: 42 short side: 46, 47 straight line; 90 orientation; 
91, 92 direction: 101, 102, 103 component-embedded resin 
substrate; and 901 (conventional) component-embedded 
resin Substrate. 
The invention claimed is: 
1. A component-embedded resin Substrate, comprising: 
a resin structure including a plurality of laminated resin 

layers and having an end Surface Surrounding an outer 
periphery of said resin layers; and 

a plurality of embedded components arranged as embed 
ded in said resin structure, 

said plurality of embedded components including a first 
embedded component and a second embedded compo 
nent, 

when viewed in a direction of the lamination, a first dis 
tance which is a distance from said first embedded com 
ponent to a portion of said end Surface closest to said first 
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embedded component being shorter than a second dis 
tance which is a distance from said second embedded 
component to a portion of said end Surface closest to said 
second embedded component, and 

a first projection area calculated by multiplying a length of 
said first embedded component along said end Surface 
when said first embedded component is projected on a 
portion of said end surface closest to said first embedded 
component when viewed in the direction of the lamina 
tion by a thickness of said first embedded component 
being Smaller than a second projection area calculated 
by multiplying a length of said second embedded com 
ponent along said end Surface when said second embed 
ded component is projected on a portion of said end 
Surface closest to said second embedded component 
when viewed in the direction of the lamination by a 
thickness of said second embedded component. 

2. The component-embedded resin Substrate according to 
claim 1, wherein 

said plurality of embedded components include a third 
embedded component, 

when viewed in the direction of the lamination, a third 
distance which is a distance from said third embedded 
component to a portion of said end Surface closest to said 
third embedded component is longer than said second 
distance, and 

a third projection area calculated by multiplying a length of 
said third embedded component along said end Surface 
when said third embedded component is projected on a 
portion of said end surface closest to said third embed 
ded component when viewed in the direction of the 
lamination by a thickness of said third embedded com 
ponent is greater than said second projection area. 

3. The component-embedded resin Substrate according to 
claim 1, wherein 

each of said plurality of embedded components has a rect 
angular outer geometry when viewed in the direction of 
the lamination and has a rectangular electrode with a 
long side and a short side so as to be overlapped with a 
line of said rectangular outer geometry at an end portion 
of said rectangular outer geometry when viewed in the 
direction of the lamination, and when any one embedded 
component arbitrarily selected from said plurality of 
embedded components is defined as a reference embed 
ded component, another embedded component closest 
to said reference embedded component is arranged at 
Such a position that at least a part of said another embed 
ded component is included in a region lying between two 
straight lines drawn perpendicularly to said short side 
outward from said reference embedded component, 
from opposingends of a side of said reference embedded 
component overlapping with said short side of said elec 
trode. 


